1/8 




CLOCK 



10 



FILTER 
H(Z) 

20 



c[n] 



y[n] 




DAC 




24 



ADC 

22 



DELTA-SIGMA MODULATOR 

14 



x[n] 



CLOCK 



FIG. 1 

(PRIOR ART) 



-7~- 

M 



DECI- 


d[n] 


DOWN 


D 


MATOR 




SAMP. 




16 


N 


17 


N 



4 

CLOCK 



an 



3 
2 
1 
0 




CLOCK 
D 



| I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I > I 

00001 001 0100001 01 1110110110111111111 




FIG. 2 

(PRIOR ART) 



TIME 



2/8 



DYNAMIC 
DIGITAL 
ENCODER 



20 



30 



x1[n] 



x2[nl 



x3[n] 



1-BIT 


y1[n] 


DAC 





x4[n] 



x5[n] 



x6[n] 



x7[n] 



x8[n] 



1-BIT 


y2[n 


DAC 





t 



1-BIT 


y3[n 


DAC 


6 



1-BIT 


y4[n 


DAC 





1-BIT 


y5[n] 


DAC 





1-BIT 


y6[n 


DAC 





1-BIT 


y7n 


DAC 


W 



1-BIT 


y8[n^ 


DAC 





FIG. 3 

(PRIOR ART) 



3/8 



LAYER 1 




FIG. 4 

(PRIOR ART) 



X[n] -5 - 



S3.1 



— 1 - 



r- 2 - 



S2.1 



S1,1 



n_,j 



S1,2 



L 3 - S 2l 2 



lT 



1 - 



S 1,3 



2 - 



S1.4 



1 - x1 [n] 



o 
1 

o 

1 

o 
1 



x2[n] 
x3[n] 

x4[n] 

x5[n] 

x6[n] 
x7[n] 



1 - x8[n] 



FIG. 5 

(PRIOR ART) 



— 3 - 



x[n+1]-5 - S 3,1 




L_ 2 - 




o_x1[n+1] 

1 — x2[n+1 
1 — x3[n+1 

1 — x4[n+1 

0 -x5[n+1 

1 — x6[n+1 

0 — x7[n+1 

1 — x8[n+1] 



FIG. 6 

(PRIOR ART) 



4/8 



LAYER 2 



LAYER 1 




x9[n] 
x10n] 
x1 1 [n] 
x12[n] 

x13n] 

x14[n] 
x15[n] 
►x16[n] 



FIG. 7 



LAYER 2 




LAYER 1 



S1.1 


— ► x1 [n] 
— ► x2[n] 
— ► x3[n] 
— ► x4[n] 


S 1,2 


— ► x5[n] 
— ► x6[n] 
-► x7[n] 
— ► x8[n] 



FIG. 8 



4— 



/ 



FIG. 9 



d[n] 



44 



SCRAM- 
BLING 
ENCODER 

48 



d1[n] 
d2[n] 



d3[n] 



d4[n] 




r4[n] 



r3[n] 



r2[n] 



M [n] 



RANKING 
CIRCUIT 



52 



r4[n] 



FIG. 1 1 



r3[n] 
r2[n] 



M[n] 



52 




d1[n] 



d2[n] 



d3[n] 



d4[n] 



FIG. 10 



48 



d4[n] d1[n] 







57 



COM- 
PAR- 
ATORS 



56 



i4[nl 


F(z) 


e4[n] 


i3[n] 


F(z) 


e3[n] 


i2[n] 


F(z) 


e2[n] 


0 








A 






55 






d3[n] 



d2[n] 




4 

54 



6/8 



2k-1 




d[n] 



SCRAM- 
BLING 
ENCODER 

64 



d1[n] 



d2[n] 




z1[n] 
z2[n] 



60 



FIG. 12 



d[n] 




r2[n] 



r1[n] 



RANKING 
CIRCUIT 
68 



d1[n] 



d2[n] 



64 



FIG. 13 



r2[n] 



68 



RANDOM 
NUMBER 
GEN. 



V3 



d2[n] d1[n] 




FIG. 14 



z[n] 



5 



m 

FLOOR(z[n]/R) 

82 



q[n] 



MOD(z[n],R) 
84 



d[n] 



FIG. 15 



44 



SCRAM- 
BLING 
ENCODER 

88 



d1[n] 



d2[n] 





86 



86 



dR[n] 



d[n] 






rR[n] 



r2[n] 



r1[n] 



RANKING 

CIRCUIT 



92 



FIG. 17 



92 



97 




86 



d1[n 



d2[n] 



dR[n] 



FIG. 16 



88 



z1[n] 
z2[n] 



R[n] 



dR[n]d1[n] 




8/8 



LAYER 3 




100 



LAYER 2 



LAYER 1 




FIG. 1 8 



x[n] 



DYNAMIC 
ENCODER 



100 



x1[n] 



x2[n] 



x1 8[n] 



1-BIT DAC 




104 






1-BIT DAC 


xt 


104 




• 


• 


• 


1-BIT DAC 




104 





102 



FIG. 19 



